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2 
which every person must recognize and deal with every day 
if he is to be a contributing • • • member of' society. tt2 
The effort to evolve a functional program well 
adapted to the education of the masses has brought about 
significant changes in the content and instructional 
techniques of algebra. Frequent criticisms have insisted 
that algebra has retained much of the formalism of content 
and organization that characterized its introduction into 
the .American school system in the early part of the 18th 
century; and further, that algebra is offered to high 
school students without provision for the experiences 
necessary to develop real understanding of the concepts 
of algebra. 
In an address in 1901 before the British Mathematical 
Association, John Perry heralded the importance of teaching 
students through their own experiments. He defended before 
the Association his belief that the teaching of mathematics 
must be reorganized to include laboratory techniques of 
investigation and inquiry before mathematics would function 
effectively in students' thinking. In his words: "what 
he (the student) discovers for himself, that is of real 
value to him, that becomes permanently part of his mental 
2John P. Everett, "Algebra and Mental Perspective," 
Seventh Yearbook of the National Council of Teachers of 
Mathematics, p. 26: - - -
3 
machinery ••• I feel that throughout one's whole mathe-
matical course it is important to teach a student through 
his own experiments, through concrete examples worked out 
by him."3 
Professor E. H. MOore in the following year delivered 
before the American Mathematical Society an address in which 
he, in agreement with Perry, advocated "a thoroughgoing 
laboratory system of instruction • • • a principal purpose 
being as far as possible to develop on the part of every 
student the true spirit of research, and an appreciation, 
practical as well as theoretic, of the fundamental methods 
of science."4 
Concurring with Perry and Moore, later studies in 
mathematics education have indicated the advisability of 
introducing concepts through students' experiences with 
concrete materials. 
The Committee on Mathematical Requirements, in 1923, 
indicated that increased emphasis should be placed on the 
development of an ability to grasp and utilize processes 
and principles in the solution of concrete problems, rather 
than on manipulative skill.5 The 1940 Report of the 
Joint Commission of the .American Mathematical .Association 
3John Perry, Discussion .Qn the Teaching .Q!. :Mathe-
matics, p. 8. 
4E. H. Moore, "On the Foundations of Ma.thematics," 
Yirst Yearbook of the National Council of Teachers of 
Mathematics, pp-:-4"9f'f. ~ 
5National Committee on Mathematical Requirements, 
The Reorganization 2!_ Mathematics in Secondary Education, p. 11. 
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and the National Council of Teachers or Ma.thematics 
observed that there is now a definite trend toward leading 
pupils into new topics through their own experiences.6 
The same year the Committee on the Function of Ma.thematics 
in General Education accepted the position that "the 
mathematics curriculum may be built by studying concrete 
problem situations which arise in connection with meeting 
needs in the basic aspects of living."7 Similarly, The 
Commission on Post-War Plans issued in 1945 their report 
which advocated that meanings should grow out of experience, 
"as that experience is analyzed and progressively reorganized 
in the thinking of the learner."8 
Reorganization in the content of algebra has 
paralleled recommendations for teaching techniques. The 
several reports in mathematics have suggested that the 
worthwhile material of the introductory course in algebra 
can be organized around a few major central objectives: 
(1) the language and ideas of algebra; (2) the fundamental 
skills and techniques; (3) the formula; (4) the graph; 
6Joint Commission of the Mathematical Association 
of America and the National Council of Teachers of Ma.the-
matics, The Place .2! Mathematics in Secondary Education, p. 40. 
7Progressive Education Association, Ma.thematics in 
General Education, pp. 72f. ~ 
8Nat1onal Council of Teachers of Ma.thematics, "The 
Second Report of The Commission on Post-War Plans," Ma.thematics 
Teacher, :X:X:X:VllI (May, 1945), p. 201. 
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(5) the equation; and (6) their applications to problem-
solving. Mr. Betz, specialist in mathematics, in 
recommending these same objectives, wrote: 
It the entire course is based on such a small 
body ot objectives, we shall not only achieve a 
far greater economy or concentration, but shall 
also remove the prevailing impression that the 
customary course is an aim1ess array of isolated 
and irrelevant details.9 
Where formerly mathematics instruction deelt largely 
with abstractions, the emphasis now is upon developing a 
system of thought which will help the student to reason 
carefully and accurately in the problem-solving process. 
Raleigh Schorling in his discussion of trends in 
mathematics during the last quarter century observe~, 
"There is speoif ic emphasis to provide a greater amount of 
realism. In the modern class we try to keep meanings 
ahead of symbolism. The definitional approach ••• of 
an earlier day has been abandoned."10 
Statement .2.!: Problem. In the light of the 
recommendations for leading pupils into the topics of 
algebra through their own experiences, the problem of 
this thesis is to describe the laboratory method of 
teaching elementary algebra, and to indicate procedures 
and materials which may be used to enrich the teaching 
of the basic concepts. 
9william Betz, "Whither Algebra?" Mathematics 
Teacher, XXIII (February, 1930), p. 119. 
lORaleigh Schorling, "Trends in Junior High School 
Mathematics," Mathematics Teacher, ArV (August, 1942), p. 1. 
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Related Studies. In addition to the recommendations 
of the aforementioned studies undertaken by educational 
groups, namely, the Report of the National Committee on 
Mathematical Requirements, the Joint Commission Report, 
the Progressive Education Report, and the Report of The 
Commission on Post-War Plans, there have been several 
individual studies which point to the need tor a reorganiza-
tion of the teaching procedures of mathematics, and in 
particular algebra, to include greater attention to a 
laboratory method or teaching. 
The results or an experiment by John Ramseyer, 
"A Study of the Use of Laboratory Activities in High 
School Ma.thematics," suggest that the use of the laboratory 
has been effective in learning mathematical principles 
and conclusions, and in his words: "Since all of the 
subject matter from which these conclusions might be 
reached was furnished by the laboratory it is reasonable 
to conclude that the laboratory has been influential in 
this regard.nll 
F. H. Gorman, interested in the laboratory approach 
to teaching, sent out questionnaires to forty-six "recognized 
authorities on the teaching of elementary and secondary 
llJohn A. Ramseyer, "A Study of the Use of Laboratory 
Activities in High School Ma.thematics," pp. 83f. 
mathematicsn12 who were requested to indicate their 
opinions of the relative importance of seventy-five 
items of classroom equipment for mathematical use. 
Of significance is his analysis of his results: 
"This survey of authoritative opinion regarding items 
of equipment considered useful in teaching elementary 
and secondary school mathematics clearly indicates that 
the authorities in the teaching of mathematics highly 
recommend the use of a large number.nl3 
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Verna Newman in her study, "The Teaching of 
Inductive Reasoning Through the Channel of Algebra," 
emphasized the development of the concepts and principles 
or directed numbers, linear equations, exponents, and 
relationships through the use of instructional guide 
sheets intended to provide for transfer of reasoning 
to an analysis of life situations.14 
Gerald Kackly made a study of "Thinking in 
Ninth-Grade Ma.thematics," in which he sought to develop 
habits of reflective thinking through the use of a 
series of written exercises. Of interest is his finding: 
"Nature of proof ideas cannot be used in exercises to 
teach pupils to th1nk.nl5 
12F. H. Gorman, ''What Laboratory Equipment for 
Elementary and High School Ma.thematics?" p. 335. 
13Ibid., p. 344. 
14verna Newman, "The Teaching of Inductive Reasoning 
Through the Channel of Algebra." 
15Gerald Kaokly, "Thinking in Ninth-Grade Ma.thematics," 
p. 101. 
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In his discussion of "The Fundamental Skills of 
Algebra," John P. Everett placed an emphasis on the 
development of the na.ssociative skills of interpretation," 
rather than on computational skills. 
In the high school the pupil is definitely 
taking on a philosophy of life which either 
restricts his mental vision or enables him to 
emerge from the naive world of sensations into 
a new universe of thought where laws of quantitative 
measurement and organization of measurable forces 
give to events and things meanings never revealed 
by their mere existence • • • • • • • • • • • • • 
The child needs algebra for what it will enable him 
to do, but infinitely more does he need it for 
the orderly way in which, in the midet of constant 
change, it will enable him to think.is 
.Another study related to learning in algebra, 
"Building Algebraic Concepts Through the Process of 
Induction," is reported by James Despinasse in which 
he attempts to provide study guides, field and laboratory 
work, resource units, texts, and publications for use 
in building algebraic concepts through the inductive 
process.17 
Mary L. Webster in 1943 completed a study in 
which she discussed the characteristics of symbolism and 
provided materials designed to make pupils conscious 
of the prevalence and value of symbolism in their 
daily lives.18 
l6John P. Everett, "The Fundamental Skills of Algebra," 
17James Despinasse, "Building Algebraic Concepts 
Through the Process of Induction." 
18J.fa.ry L. Webster, "Elementary Algebra with an Emphasis 
on Symbolic Thinking." 
9 
Organization ot Remainder ot Thesis. In this 
introductory chapter discussion has centered upon the 
change in the fundamental purpose of algebra as it has 
been taught in the secondary school, the recommendations 
for laboratory procedures as a desirable method for 
developing reflective habits of thinking, and finally a 
discussion of previous studies concerned with algebra 
and the laboratory meth~d. 
The laboratory method is defined in Chapter Two 
and its purposes stated. Discussion is given the outcomes 
expected from the use of this method. Many leaders in 
education are agreed that content and method of mathematics 
teaching must be changed considerably from the more 
formalized and traditional approach. A review of the 
views of these educators completes the chapter. 
In Chapter Three a detailed discussion of class-
room materials and equipment, and suggestions for their 
use, is followed by a source list of materials useful in 
the study of algebra. 
Included in Chapter Four are study guides for student 
activities leading to the development of meanings and 
understandings in the study of formulas, graphs, equations, 
and directed numbers. As samples of directed activities 
in algebra, they are suggested as possibilities or the 
work in the laboratory, and are designed to give pupils 
maximum experience in investigating and discovering tba 
laws and principles of algebra. 
Chapter Five, the final chapter, summarizes and 
offers a brief review of the procedures and materials 
presented. 
10 
CHAPTER II 
THE LABORATORY METHOD 
Definition. In contrast to earlier methods of 
merely passing on information, the laboratory method of 
teaching is designed to stimulate activity and discovery 
on the part of the learner. Designed for investigation 
and discovery through actual participation by the student, 
the laboratory method emphasizes education on an active, 
direct, experimental level. Its primary objective is to 
help pupils to develop new concepts and meanings with 
greater understanding and insight through experimental 
activities in concrete situations. It provides stimulating 
and worthwhile experiences to develop meanings, to clarify 
understanding of principles, and to increase student 
interest in theory and applications. The principles 
and processes of measuring, counting, estimating, comparing, 
analyzing, collecting and organizing data from concrete 
physical situations, when seen in relation to actual 
applications, become more functional and meaningful. 
Supplementary instruments, devices, experiments, activities, 
and other materials for enrichment or the meanings of 
mathematics introduce, build up, and clarify abstract 
objects; they stimulate further activity on the part of 
the learner. 
The laboratory approach lends itself to an 
experimental-intuitive treatment of the introductory 
12 
topics of algebra. The mathematics classroom becomes a 
laboratory for research and investigation. Through their 
own experiments with tangible materials, students discover, 
observe, derive, and generalize from concrete experience 
abstract laws and principles. In algebra this means the 
provision of materials and opportunities for students to 
discover the mathematical laws and principles governing 
relationships operating in concrete instances. 
The laboratory method has value in its flexibility 
which permits students to work experimentally as individuals 
or in groups. Through their own experiments students feel 
that they are studying the topics themselves, and not mere 
words written by some authority on the subject. The 
development of an. ability to think for themselves, to 
understand quantitative relationships, to analyze and judge 
results, aids their understanding of mathematical relation-
ships and gives them an awareness of the interrelationships 
ot society. 
Pupil activities are specifically designed to 
develop effective habits or thought. Mathematics is thus 
viewed as a method of thinking into which pupils must grow. 
content and method are interrelated in such a way that 
pupils acquire both the knowledge and the habits which will 
enable them more effectively to understand and control the 
elements of their environment. 
The application of the principles or mathematics to 
the types of situations that cause reflection in ordinary 
life gives opportunity for careful and accurate thinking. 
13 
students' increased insight into their environment helps 
them realize the interaction between mathematics and the 
various aspects of living. 
Purposes. The primary emphasis of the laboratory 
method of teaching is the development of meaningful 
generalizations by furnishing the concrete experiences 
necessary for the understanding of abstract meanings. 
Abstractions have been defined as generalizations 
that grow out of concrete experiences. They eliminate the 
awkwardness of using concretes in our thinking. To quote 
Professor J. W. A. Young, "From the point of view of the 
laboratory method the pupil, when weighed down by the 
burden or many similar concrete or numerical cases, may be 
easily led to see that they can all be replaced by a single 
. . . case. He thus abstracts his own mathematics.nl 
The laboratory method is itself no guarantee however, 
that abstraction will emerge--it merely supplies the 
situation by which abstraction becomes possible and 
meaningful. Mere concrete experience may remain isolated 
and unrelated. For the emergence of generalizations, the 
numerous instances of concrete experience must be related 
and this relationships mu·st be apparent to the learner. 
In the words of John Dewey: "The measure of the value 
l;r. W. A. Young, The Teaching of Ma.thematics in ~ 
Elementary and Secondary School, p. 104. 
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Views !!!_ Educators. Experimentation is the keynote 
of laboratory procedures. "Our best examples of functional 
relationship and correlation come through the study of 
concrete examples of physical change.n3 
According to the guiding principles of John Dewey, 
the first approach to any subject, if thought is to be 
aroused and not words acquired, is to call to mind the 
sort of experiences that interest and engage activity in 
ordinary life; to give the pupils something to do which 
arouses thinking--"something, in other words, presenting 
what is new (and hence uncertain or problematic) and yet 
sufficiently connected with existing habits to call out 
an effective response.n4 
An ounce of experience is better than a ton 
of theory simply because it is only as an 
experience that any theory has vital and veritable 
significance. An experience, a very humble 
experience, is capable of generating and carrying 
any amount of theory, but a theory apart from an 
experience cannot be definitely grasped even as 
a theory. 0 
William Betz puts this another way when he writes: 
All school work should be based on the pupils' 
personal and immediate experience. To be sure 
there is universal agreement today that nothing 
can take the place of the child's first-hand 
direct contact with the world of reality. ~l 
basic meanings must be built up in that way. 
3Herbert R. Hamley, Relational and Functional Thinking 
,!!! Mathematics, p. 21. ~ 
4newey, ..2.1?. cit. , p. 181. 
5rbid., p. 169. 
6William Betz, "The Necessary Redirection of Ma.the-
matics," Mathematics Teacher, XXXV (April, 1942), p. 150. 
16 
The commission on Post War Plans7 advocates that 
the first encounters with meanings should ordinarily occur 
in concrete situations of large personal significance to 
the learner and, in a later section of the same report, 
"Teachers of algebra must utilize wherever possible 
laboratory or investigational techniques and seek to give 
the mathematical classroom the furniture, equipment, and 
atmosphere of a workroom."8 
The National Committee on The Reorganization of 
Mathematics maintained that "the idea of relationship or 
dependence between variable quantities be imparted to 
the pupil by the examination of numerous concrete instances 
of such relationships" in order to insure recognition Of 
relationships in real life.9 
The Progressive Education Association criticizes 
the tendency to impose arbitrarily certain general and 
abstract concepts upon the student "without his having 
had any responsible part in the gradual process of 
generalization and abstraction from concrete and specific 
instances arising in problems real to him.nlO 
?National council of Teachers of Mathematics, "The 
Second Report of the Commission on Post-War Plans," .21?. cit., 
p. 201. 
8Ibid., p. 208. 
9The National committee on Mathematical Requirements, 
~· cit., p. 64. 
lOProgressive Education Association, ~· cit. 
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In considering the laboratory method of teaching, 
Professor Young writes: 
The laboratory method proposes that the 
experimental origin of mathematics be fully 
recognized; that the pupil be led to feel the 
need of the mathematical tool through some 
material experiment he has made or things he 
bas done ••• Experiment, estimation, approxima-
tion, observation, induction, intuition, common 
sense are to have honored places in every 
mathematical classroom in which the laboratory 
method has sway.11 
The word "laboratory" suggests exploration and 
investigation--on a direct, personal basis. It is a 
place where students experiment to find answers to their 
own questions. They study with a purpose. Learning is 
not a memorization of what someone else has already round 
out, it is an active trying-out process. The implications 
of such experiences are revealed in the following state-
ment by John Dewey: 
An individual is not original merely when he 
gives to the world some discovery that has never 
been made before. Everytime he really makes a 
discovery, even if thousands of persons have made 
similar ones before, he is original. The value of 
a discovery in the mental life of an individual is 
the contribution it makes to a creatively active 
mind; it does not depend upon no one's ever having 
thought of the same idea before. If it is sincere 
and straightforward, if it is new and fresh to me 
or to you, it is original in quality, even if 
others have already made the same discovery. The 
point is that it be first-hand, not taken second 
hand from another .12 
llyoung, loo. cit. 
--
12John Dewey, Construction and Criticism, p. 4, cited 
by John L. Childs, Education and~ Philosophy of 
Experimentalism, pp. 185-186.-~ ~ 
CHAPTER III 
INSTRUCTIONAL MATERIALS 
The older courses in mathematics required little 
in the way of laboratory materials. Perhaps therein lay 
their weakness, for there was consequently little stimulus 
to relate the principles of mathematics to life.l The 
success of the laboratory emphasis in teaching is 
dependent upon the extent to which equipment is used to 
give concreteness and greater reality to mathematics. 
Perhaps the most outstanding feature or a modern 
classroom for mathematics is its resemblance to a labora-
tory. Equipped with bulletin boards, pictures and posters, 
a section of graph board, instruments, models, cupboards, 
file cabinets, its very personality suggests activity and 
informa.lity--sharp contrast to the classroom whose entire 
equipment consisted of chalk, erasers, yard stick, perhaps 
a blackboard compass, and a few dusty pictures of ancient 
mathematicians. 
Planning the Classroom. Adapting the classroom for 
laboratory instruction involves planning to include the 
instruments and materials appropriate to the activities--
as well as to insure the provision of the more general 
lThe National Committee on Mathematical Requirements, 
.2R· cit., p. 277. 
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features attributed to a good classroom. Flexible furniture 
is indispensable, and flat-top tables with comfortable 
chairs serve very satisfactorily. The room should contain 
adequate blackboard space--including at least one coordinate 
blackboard section. There should be blackboard equipment 
consisting of white and colored chalk, blackboard 
protractors, compasses, pointers, meter stick, and yardstick. 
The value of a demonstration table for setting up 
experimental apparatus may be readily seen. Bulletin 
boards, bookshelves, magazine racks, chart files, storage 
space for instruments and equipment, files for completed 
assignments and evaluation materials, and display space 
for models and instruments are all desirable features 
of the mathematics laboratory. 
A center of interest, as well as an essential 
feature of the room, is the mathematical library in which 
are to be found supplementary reference books in mathematics 
and related subjects as well as books and magazines for 
recreational reading, to enhance the appreciation of 
mathematics. Appropriate pictures relating to its history, 
progress, and application add to the general attractiveness 
of the room and provide a favorable atmosphere for the 
stimulation and maintenance of a high degree of student 
interest. 
Figures 1, 2, 3, 4, and 5 illustrate these desirable 
characteristics and equipment in a well-planned mathematics 
classroom. 
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Instruments and Devices. Instruments particularly 
useful tor developing concepts in algebra range all the 
way from rather elaborate models bought from commercial 
m.anuf acturing companies to simple mock-ups made by students 
themselves. Though the devices made by students are not 
as precisely constructed as commercially manufactured 
instruments, the results obtained are well within the 
scope of classroom purposes. Students derive much 
satisfaction in the actual construction of instruments 
and are more likely to understand the mathematical 
principles upon which these instruments are based. 
To illustrate, a mock-up of a directed number scale 
similar to the one shown in Figure 6 is invaluable for 
experimentation in understanding and developing the 
concept of directed numbers. 
Simple and inexpensive to construct, a number scale 
may be made by securing a dime-store slide rule, sand-
papering off the graduations, repainting, and numbering 
the scale as illustrated. The value, as mentioned above, 
of the student's direct participation in the construction 
of an instrument of this kind lies not only in its use 
for deriving the laws and principles of operation, but 
more significantly in its contribution to his greater 
understanding of the meaning of directed numbers. 
An adjustable triangle tor investigation of the 
general properties of triangles and for developing a 
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general algebraic statement for the sum of the angles of 
a triangle can be easily constructed from sheet metal 
or thin plywood. (See Figure 7.) Ea.ch of three sides 
of any desired length is laid out on the sheet material. 
The base is equipped with semicircular protractors at 
each end as in Figure a. Small protractors may be cemented 
on to the flat base member; or the angular graduations 
may be marked on the member itself, using a commercial 
protractor as a pattern. Holes for fastening are drilled 
at the center point of each protractor. One of the side 
members is also provided with a protractor end, the opposite 
end being slotted for a length of several inches. The 
third side member is slotted for a slideable joint at A. 
The other end is drilled for a pivoting fastening at c. 
By joining the members with small screws, brads, or rivets, 
at points A, B, and c, a flexible triangle is provided--
adjustable to virtually any angular measurements. 
Many plane figures of various sizes for use in 
developing area and perimeter formulas, may be constructed 
from sheet materials such as enameled cardboard, plywood, 
or sheet metal. Among these devices are discs, triangles, 
parallelograms, rectangles, and sectors of circles. The 
simple construction involves little more than laying out 
figures of the desired dimensions and cutting them out. 
Of use in development of area formulas are square units 
of measure cut out in similar manner. 
Figure 7 -
Adjustable Triangle 
(Assembled) 
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Figure 8 -
Adjustable Triangle 
(Exploded 
view) 














































7 5  
T a b l e s  a r e  a n o t h e r  s o u r c e  o f  m a t e r i a l  f o r  g r a p h s .  
T h e y  a p p e a r  i n  p u b l i c a t i o n s  p e r h a p s  e v e n  m o r e  o f t e n  t h a n  
g r a p h s  d o .  E x p e r i e n c e  i n  i n t e r p r e t i n g  t a b l e s  d e v e l o p s  
a b i l i t i e s  i n  c o m p a r i n g  d a t a .  T o  i l l u s t r a t e ,  t h e  f o l l o w i n g  
g u i d e  i s  c e n t e r e d  a r o u n d  a  c l i p p i n g  f r o m  a n  a f t e r n o o n  
n e w s p a p e r .  
c .  C o n s t r u c t i o n  a n d  I n t e r p r e t a t i o n  o f  G r a p h s  
B e n e a t h  t h e  c a p t i o n  " M e r c u r y  H e a d e d  f o r  N e w  H i g h "  
t h i s  t a b l e  a p p e a r e d  i n  a  l o c a l  n e w s p a p e r .  M a k e  a  
l i n e  g r a p h  o f  t h e  d a t a  i n  t h i s  t a b l e  a n d  s e e  i f  
y o u  c a n  a n s w e r  t h e  q u e s t i o n s  t h a t  f o l l o w .  
1 .  T h e  t a b l e  a n d  t h e  g r a p h  
s h o w  t h e  s a m e  f a c t s .  W h i c h  
m e t h o d  m a k e s  i t  e a s i e r  f o r  
y o u  t o  s e e  t h e  t e m p e r a t u r e  
c h a n g e s ?  
2 .  C a n  y o u  t e l l  f r o m  t h e  
g r a p h  w h a t  t h e  t e m p e r a t u r e  
w a s  a t  9  a . m . ?  O n  w h a t  
s c a l e  d o  y o u  f i n d  9  o ' c l o c k ?  
O n  w h a t  s c a l e  d o  y o u  r e a d  
t h e  t e m p e r a t u r e ?  
3 .  W h a t  w a s  t h e  t e m p e r a t u r e  
a t  1 1  a . m . ?  a t  1  p . m . ?  
H O U R L Y  T E i \ I P E R A T U R E S  
T e m p e r a t u r e s  i n  C o l u m b u s ,  
b e g i n n i n g  a t  m i d n i g h t  l . U o n d a . d y ,  
. .  H J c o r d e d d  b y  t h e  d o, w n n t o w n  
U .  s.·,l\".~er B u r e a u ,  follow~ 
l l  ( r i j a l d o l g h t . )  . . . . . . . . . .  7 9  
1,;.~_.,... . . . . . . . . . . . . . . .  7 9  
!  .a .  m i 1 o  • • • • • • • • • . • • • • • • •  7 7  
3  a .  m  • • • • • • • • • • • • • • • •  7 6  
4  a .  m  . • •  ,  • • •  ,  • • • • • • • • •  7 4  
5  a .  m .  ,  • • • • • • • • • • • • •  7 2  
6  a .  m  . . • • • • . • • • • • • • • • •  7 1  
' 1  a .  m  • • • • • • . • • • • • •  ,  •  ,  7 3  
2  a .  m  . . • • • • • • • • • • • • • • •  7 6  
9  a .  m .  • . • . . . • . • • • • • •  8 0  
I O  a .  m .  •  ,  ,  •  ,  • • • • • • • • • •  8 4  
1 1  a .  m  • • • • • • • • • • • • • • • •  8 6  
1 2  ( n o o n )  • • • • • • • • • • • • •  8 8  
4 .  A t  w h a t  h o u r  w a s  t h e  t e m p e r a t u r e  h i g h e s t ?  W h e n  
w a s  i t  lowest~ 
5 .  B e t w e e n  w h a t  h o u r s  w a s  t h e  t e m p e r a t u r e  a l w a y s  
i n c r e a s i n g ?  B e t w e e n  w h a t  h o u r s  w a s  i t  d e c r e a s i n g ?  
6 .  W h e n  w a s  t h e  t e m p e r a t u r e  7 2 0 ?  W h e n  w a s  i t  7 5 0 ?  
( N o t e  t h a t  s o m e  d i s c u s s i o n  o f  t h e  m e a n i n g  o f  c o n t i n u i t y  
i n  g r a p h s  i s  n e c e s s a r y  h e r e . )  
7 .  T h e  g r a p h  i s  m a d e  f r o m  t h e  t a b l e .  H o w  c o u l d  y o u  
m a k e  t h e  t a b l e  i f  y o u  h a d  o n l y  t h e  g r a p h  t o  g u i d e  y o u ?  
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B .  T h e  M e a n i n g  o f  D i r e c t e d  N u m b e r s  
1 .  T h i s  t a b l e  a p p e a r e d  i n  t h e  f i n a n c i a l  s e c t i o n  o f  
a  r e c e n t  n e w s p a p e r .  I t  s h o w s  t h e  s t a n d i n g s  o f  s t o c k s  
o n  a  S t o c k  E x c h a n g e  f o r  o n e  
d a y .  T a k i n g  S l . . U l r a y  O i l  
s t o c k  a s  a n  e x a m p l e ,  y o u  
c a n  t e l l  f r o m  t h e  t a b l e  
t h a t  t h e r e  w e r e  3 7 , 5 0 0  
s h a r e s  o f  t h e  s t o c k  s o l d  
t h a t  d a y ;  t h e  p r i c e  w a s  
$ 1 1  5 / 8  p e r  s h a r e ;  t h i s  
c l o s i n g  p r i c e  w a s  a  g a i n  
o f  1 / 8  o f  a  p o i n t  o v e r  t h e  
c l o s i n g  p r i c e  o f  t h e  d a y  
b e f o r e ;  t h a t  i s ,  i t  w a s  
$ 1 / 8  o r  1 2 i ¢  h i g h e r .  
2 .  A  n e t  c h a n g e  o f  +  5 / 8  
m e a n s  t h a t  t h e  p r i c e  o f  a  
s h a r e  6 2 i ¢  
o v e r  t h e  p r i c e  a t  t h e  
c l o s e  o f  t h e  p r e v i o u s  d a y .  
S t o c k  E x c l a a q 1  L t a d 1 1 1  
' M e t  
V o l u m e .  L u t .  C h P , .  
P a c k a r d  . . • . . .  1 2 5 , 5 0 0  5  - - i . .  
C o m w l t h  . t :  S o  . 1 0 0 , 7 0 0  3
1
. 4  - %  
P a r a m  P i c t  •  .  •  7 8 , 5 0 0  2 3 t , S  - 3 ' %  
A m  W o o l e n  . . .  6 9 , 8 0 0  « t , S  + 1  
S t  L  S a n  F r a n .  5 6 , 2 0 0  9 t , S  +  %  
U n i t e d  C o r p  •  •  5 t , 3 0 0  3  - ' l ' -
L o e w ' s  . . . . . . . .  5 2 , 0 0 0  1 9 t , S  - 2 ' %  
N a t  C o n t ' r  n e w  5 0 , 2 0 0  l t , , .  +  % .  
S u n r a y  O i l  . • . •  3 7 , 5 0 0  1 1 %  +  1 1 '  
W a r n e r  P i c t  •  .  3 3 , 5 0 0  1 ( %  - 2  
S t  L  S a n  F r  p f  3 1 , 5 0 0  3 1 ' %  + 3 %  
S o c o n y - V a c  . . . .  3 1 , 3 0 0  1 6 %  - 3 '  
I n t  N i c k e l  • • • •  2 9 i 3 0 0  2 0 %  - 1 3 '  
C h r y s l e r  • • • • • •  2 8 , t O O  5 T  - 2  
T w e n t  C e n  l l " o z  2 6 , t Q O  2 6 ' i a  - 3 %  
3 .  W h a t  d o e s  a  n e t  c h a n g e  o f  - i  m e a n ?  
. . .  
~ 
4 .  I n  t h e  t a b l e ,  + m e a n s  i n c r e a s e  o r  g a i n .  I t  f o l l o w s  
t h e r e f o r e  t h a t  - m e a n s  ~~~~~~~~~~~~~~~~ 
5 .  O f . t h e  1 5  s t o c k s  l i s t e d ,  s h o w e d  a  l o s s  
f o r  t h e  d a y ,  s h o w e d  a  g a i n ,  and~~~~~ 
s h o w e d  n e i t h e r  l o s s  n o r  g a i n .  
6 .  T a b u l a t e  t h e  a m o l . . U l t  o f  g a i n  o r  l o s s  f o r  e a c h  s t o c k  
d u r i n g  t h e  d a y ' s  t r a d i n g .  
(  N a m e  o f  S t o c k  
_ p a c k a r d  
_ Q _ o m w l t h  &  S o  
P a r a m  P i c t  
. A m  W o o l e n  
S t  L  S a n  F r a n  
U n i t e d  C o r p  
L O e w ' s  
N a t  c o n t ' r  n e w  
S u n r a y  O i l  
W a r n e r  P i c t  
S t  L  S a n  F r  p f  
S o c o n Y - V a c  
I n t  N i c k e l  
C h r y s l e r  
' ! W e n t  O e n  F o x  
G a i n  
l  
L o s s  
1 / 4  
3 / 8  
3  7 / 8  
8 0  
? .  C o m p l e t e  t h e  f o l l o w i n g  t a b l e  o f  p r i c e  c h a n g e s ,  
a n d  r e c o r d  f o r  e a c h  c o m m o d i t y  t h e  n e t  c h a n g e  f r o m  
1 9 2 0 .  
1 9 2 0  
I  
N o w  N e t  
C h a n g e  
I  I  
P o s t w a r  P r i c e s -
N o w  a n d  i n  1 9 2 0  B o o m  
. 4 5  
i  
. ? 8  +  . 3 3  
1 9 2 0  
N o w  
•  
p e a k  
. 5 0  
. ? 4  
+  . 2 4  
F o o d s :  
~ 
R o u n d  s t e a k  ( l b . )  $  
. 4 5  $  
. 7 8  
. 4 3  
. 6 6  
+  . 2 3  
P o r k  c h o p s  ( l b . )  
. 5 0  
. 7 4  
. 6 0  
. 6 7  
+  . 0 7  
L e g  o f  l a m b  ( l b . )  
. 4 3  
. 6 6  
- t  --
H a m ,  w h o l e  ( l b . )  
. 6 0  
. 6 7  
. 5 4  
. 6 3  
. . . . . .  0 9  
E g g s  ( d o z . )  
. 5 4  
. 6 3  
. 1 0  
, .  
S u g a r  ( l b . )  
' i . 7  
. 1 0  
. 2 7  
- . 1 7  
B u t t e r  ( l b . )  
. 7 8  
. 7 1  
B r e a d  ( l b . )  
. l ! l  
. 1 3  
M i l k  ( q t . )  
. 1 7  
. 1 9  
P o t a t o e s  ( 1 5  l b . )  
1 . 5 5  
. 8 8  
C o f f e e  ( l b . )  
. 4 9  
. 4 6  
F l o u r  ( 5  l b . )  
. 8 8  
. 5 0  
C h e e s e  ( l b . )  
. 4 3  
. 5 5  
O r a n g e s  ( d o z . )  
. 7 2  
. 4 3  
L a r d  ( l b . )  
. 3 4  
. 2 7  
O t h e r  c o n s u m e r  i t e m s :  
:M e n ' s  s u i t s ,  w o o l  
4 0 . 4 0  
8 7 . 7 0  
·w o m e n ' s  s h o e s ,  o x f o r d s  8 . 4 1  
4 . 6 4  
M e n ' s  w o r k  s h o e s  
4 . 9 1  
5 . 5 7  
G a s o l i n e  ( g a l . )  
. 3 4  
. 2 2  
K e r o s e n e  ( g a l . )  
. 2 5  
. 1 5  
H o u s e  p a i n t  ( g a l . )  
4 . 1 6  
5 . 2 0  
P o r t l a n d  c e m e n t  ( b a g )  
1 . 4 0  
. 9 0  
L u m b e r ,  r o u g h  
( 1 0 0 0  b d .  f t . )  
6 5 . 6 0  
9 7 . 4 0  
R e n t  
( p e r  d w e l l i n g  u n i t )  
2 7 . 7 2  
2 5 . 2 0  
N e w  2 - d o o r  s e d a n  
( F o r d )  
9 7 5 . 0 0  
1 , 8 0 8 . 0 0  













